Estimate of timescales
From data in the literature, the sub-diffusive to diffusive transition for matrix particles of this same size at volume fraction 0.45 occurs at ~100 s. 2 Also from literature, the time for a matrix particle to diffuse its own size at ϕ=0.45 is estimated to be ~100 s. 3 We identify this timescale with the longest relaxation timescale of the matrix. Because the matrix particles diffuse so slowly and are obstructed by their neighbors, over our experimental window of <10 s the matrix structure would not significantly rearrange. For example, movie S2 shows Brownian motion of matrix particles at ϕ=0.30.
Inspection of the velocity autocorrelation function implies that collision and back scattering events occur on the time scale ~0.1 s ( Figure S1 ). Analysis of the mean-square displacement implies that the transition time from diffusion to sub-diffusion in this interstitial diffusion process is ~1 s (Figure 1b ). This longer time is reasonable physically, as the transition should require several collision and back scattering events. In fact, the implied length scale is calculated to be roughly the average surface distance between matrix particles at the respective volume fractions (Table S1 ).
Movie captions
Movie S1. Video of tracer Brownian motion taken using epifluorescence microscopy. The 0.28 µm diameter tracer particles are mixed into a suspension of larger 2.2 µm diameter matrix particles at volume fraction ϕ=0.55 and hard sphere interactions. The movie plays in real time.
The field of view is 80×80 µm 2 .
Movie S2. Video of matrix particle diffusion, which is far slower than diffusion of smaller tracer particles. The 3 µm matrix particles are fluorescently labeled. The suspension has ϕ=0.30. The movie is taken using HILO microscopy, which is a light sheet microscopy that illuminates a thin layer a few microns removed from the surface. 4 The movie plays in real time. The field of view is 45×45 µm 2 .
